
PROCEEDINGS OF SPIE 

 
 
 
 
 

Volume 12725 
 
 

Proceedings of SPIE 0277-786X, V. 12725 

SPIE is an international society advancing an interdisciplinary approach to the science and application of light. 

International Conference on Pure, 
Applied, and Computational 
Mathematics (PACM 2023) 
 
 
 
Zhen Wang 
Dunhui Xiao 
Editors   

 
 
6–8 January 2023 
Suzhou, China 
 
 
Organized by 
University of Almeria (Spain) 
 
Sponsored by 
AEIC Academic Exchange Information Centre (China) 
 
Published by  
SPIE 
                                       
 

International Conference on Pure, Applied, and Computational Mathematics (PACM 2023), 
edited by Zhen Wang, Dunhui Xiao, Proc. of SPIE Vol. 12725, 1272501

© 2023 SPIE · 0277-786X · doi: 10.1117/12.2690414

Proc. of SPIE Vol. 12725  1272501-1



The papers in this volume were part of the technical conference cited on the cover and title page. 
Papers were selected and subject to review by the editors and conference program committee. 
Some conference presentations may not be available for publication. Additional papers and 
presentation recordings may be available online in the SPIE Digital Library at SPIEDigitalLibrary.org. 
 
The papers reflect the work and thoughts of the authors and are published herein as submitted. The 
publisher is not responsible for the validity of the information or for any outcomes resulting from 
reliance thereon. 
 
Please use the following format to cite material from these proceedings: 
Author(s), "Title of Paper," in International Conference on Pure, Applied, and Computational 
Mathematics (PACM 2023), edited by Zhen Wang, Dunhui Xiao, Proc. of SPIE 12725, Seven-digit 
Article CID Number (DD/MM/YYYY); (DOI URL). 
 
ISSN: 0277-786X 
ISSN: 1996-756X (electronic) 
 
ISBN: 9781510666757 
ISBN: 9781510666764 (electronic) 
 
Published by 
SPIE 
P.O. Box 10, Bellingham, Washington 98227-0010 USA 
Telephone +1 360 676 3290 (Pacific Time) 
SPIE.org 
Copyright © 2023 Society of Photo-Optical Instrumentation Engineers (SPIE). 
 
Copying of material in this book for internal or personal use, or for the internal or personal use of 
specific clients, beyond the fair use provisions granted by the U.S. Copyright Law is authorized by 
SPIE subject to payment of fees. To obtain permission to use and share articles in this volume, visit 
Copyright Clearance Center at copyright.com. Other copying for republication, resale, advertising 
or promotion, or any form of systematic or multiple reproduction of any material in this book is 
prohibited except with permission in writing from the publisher. 
 
Printed in the United States of America by Curran Associates, Inc., under license from SPIE. 
 

Publication of record for individual papers is online in the SPIE Digital Library. 

 

SPIEDigitalLibrary.org 
 
 
 
Paper Numbering: A unique citation identifier (CID) number is assigned to each article in the 
Proceedings of SPIE at the time of publication. Utilization of CIDs allows articles to be fully citable as 
soon as they are published online, and connects the same identifier to all online and print versions 
of the publication. SPIE uses a seven-digit CID article numbering system structured as follows: 

 The first five digits correspond to the SPIE volume number.       
 The last two digits indicate publication order within the volume using a Base 36 numbering 
system employing both numerals and letters. These two-number sets start with 00, 01, 02, 03, 04, 
05, 06, 07, 08, 09, 0A, 0B … 0Z, followed by 10-1Z, 20-2Z, etc. The CID Number appears on each 
page of the manuscript. 

 

Proc. of SPIE Vol. 12725  1272501-2



  Contents 
 
  vii Conference Committee 
 

   PURE MATHEMATICS; AND PROBABILISTIC AND STATISTICAL ANALYSIS 
     
 12725 02  Study on the correlation degree of chemical elements of glass based on grey theory [12725-8] 

     
 12725 03  Model of the evolution of opinion propagation under the effect of group pressure [12725-2] 

     
 12725 04  Analysis of urban contraction based on grey correlation and entropy weight models [12725-11] 

     
 12725 05  Identification and trend analysis of urban shrinkage in Liaoning province based on grey theory 

[12725-12] 
     
 12725 06  Forest management decision based on carbon sequestration and multi-index evaluation 

model [12725-49] 
     
 12725 07  Curvature estimation of the level sets of solutions of a class of elliptic partial differential 

equation [12725-20] 
     
 12725 08  The research about elementary education teaching based on polynomial theory and aliquot 

theorem [12725-47] 
     
 12725 09  Comparison of two causal inference methods: linear regression and matching score and 

introduction of causal forest [12725-45] 
     
 12725 0A  A linear programming model for transportation planning in the arbitrary truck load strategy to 

supply products with unbalanced demand [12725-53] 
     
 12725 0B  A metric structure of statistical manifolds based on optimal transportation theory [12725-27] 

     
 12725 0C  Uniqueness result for fractional Kirchhoff-type problems with singular nonlinearity [12725-15] 

     
 12725 0D  A uniqueness positive solutions for strong singular Kirchhoff-type fractional Laplacian problems 

with Hardy term [12725-50] 
     
 12725 0E  The integral along curves by residue theorem [12725-30] 

     
 12725 0F  Research on urban shrinkage based on entropy weight TOPSIS-grey correlation analysis 

method [12725-16] 
     
 12725 0G  Research on intelligent traffic risk assessment method based on grey clustering [12725-17] 

     
     

iii

Proc. of SPIE Vol. 12725  1272501-3



   APPLIED MATHEMATICS AND FINANCIAL DATA MODELING 
     
 12725 0H  Study on application of game theory to interception guidance [12725-21] 

     
 12725 0I  Mathematics model and traditional cultural interest’s analysis and solution [12725-29] 

     
 12725 0J  Research on green port based on LDA model and CiteSpace bibliometric analysis [12725-25] 

     
 12725 0K  Analysis on the evolution path of Chinese subjective attitude a prediction model based on 

structural equation [12725-37] 
     
 12725 0L  Application of mathematical expression-based recommendation models in user behaviour 

modelling [12725-18] 
     
 12725 0M  Growth rate of a pendulum with a time-varying length [12725-40] 

     
 12725 0N  Gröbner bases method for solving N-path in finite graph and its application [12725-35] 

     
 12725 0O  Levitin-Polyak well-posedness for systems of time-dependent variational-hemivariational 

inequalities [12725-39] 
     
 12725 0P  Convergence rate of the second order inertia augmented Lagrangian dynamical system for 

convex optimization problem [12725-32] 
     
 12725 0Q  Wavelet estimation of the geographically and temporally weighted variable coefficient 

regression model [12725-41] 
     
 12725 0R  Prediction of missing values of chemical elements in glass relics and subclassification based 

on neural network [12725-14] 
     
 12725 0S  Solutions to small datasets in defects detection based on Markov chain Monte Carlo 

simulations [12725-33] 
     
 12725 0T  A study on the change-point of the mean of panel data based on the two-parameter CUSUM 

estimator [12725-42] 
     
 12725 0U  Investigation of telescopic boom with single cylinder and pinning system for truck crane 

[12725-44] 
     
 12725 0V  Research on reliability model of relay protection device based on GM-SVR [12725-23] 

     
     

   COMPUTATIONAL MATHEMATICS AND ADVANCED ALGORITHM APPLICATION 
     
 12725 0W  The formation analysis of Nash equilibriums in bi-matrix game generated by propositional 

formulas [12725-24] 
     
 12725 0X  Global existence and wave breaking for the modified Camassa-Holm-Novikov equation with 

an additional weakly dissipative term [12725-19] 

iv

Proc. of SPIE Vol. 12725  1272501-4



     
 12725 0Y  Research on the influence factors of emergency logistics guarantee effectiveness based on 

hierarchical analysis method and fuzzy comprehensive judgment method [12725-4] 
     
 12725 0Z  Mixed rationality model of route guidance based on evolutionary game [12725-48] 

     
 12725 10  Hopf bifurcation of a prey-predator system with two delays and selective harvesting [12725-51] 

     
 12725 11  Design of fuzzy neural network based on matrix semi-tensor product [12725-34] 

     
 12725 12  Generalization of Steinhaus conjecture [12725-7] 

     
 12725 13  Tail multi-parameter optimization of Ahmed model based on response surface method  

[12725-22] 
     
 12725 14  Research on glass relics based on neural network and K-means clustering algorithm [12725-13] 

     
 12725 15  Periodic solution of a periodic prey-predator model with variable carrying capacity [12725-10] 

     
 12725 16  Mathematic models of hydrodynamic microswimmer in low Reynold environment [12725-28] 

     
 12725 17  Estimation of parameters for two-stage mixed fuzzy linear regression models [12725-31] 

     
 12725 18  Application of LSTM intelligent algorithm in shale gas development [12725-36] 

     
 12725 19  A survey of global conformal parameterization [12725-52] 

     
 12725 1A  Research on the muddy children puzzle problem [12725-56] 

     
 12725 1B  Analysis of smoking transmission based on the SIR [12725-9] 

     
     

 

v

Proc. of SPIE Vol. 12725  1272501-5



Proc. of SPIE Vol. 12725  1272501-6



Conference Committee 
 
 
Conference General Chair 

Hari Mohan Srivastava, University of Victoria (Canada) 
 

Program Committees 

Nikola Ivković, University of Zagreb (Croatia) 
Francesco Zirilli, Universita di Roma La Sapienza (Italy) 
Luisa Maria Arvide Cambra, Universidad de Almería (Spain) 
Xinyao Yang, Xi’an Jiaotong Liverpool University (China) 
Alberto Cabada, CITMAga (Spain) 
Carlos Guardado da Silva, Alameda da Universidade (Portugal) 
Tapio Ala-Nissila, Loughborough University (United Kingdom) 
Mehmet Onur Fen, TED University (Turkey) 
Kai Liu, the University of Liverpool (United Kingdom) 
Paulo Batista, Universidade de Évora (Portugal) 
Luís Corujo, Universidade de Lisboa (Portugal) 
Gisela Gabriel, Municipal Archives of Cascaís (Portugal) 
João Miguel Henriques, NOVA FCSH (Portugal) 

 

Technical Program Committees 

Ng Zhen Chuan, Universiti Sains Malaysia (Malaysia) 
Srinivasarao Thota, SR University (India) 
Hong-Ming Yin, Washington State University (United States) 
Ang Miin Huey, Universiti Sains Malaysia (Malaysia) 
Nikola Ivković, University of Zagreb (Croatia) 
Jorge Revez, Universidade de Lisboa (Portugal) 
Luísa Alvim, Universidade de Évora (Portugal) 
Dejan Miljenović, University of Rijeka (Croatia) 
Muharrem Tuncay Gençoğlu, Fırat University (Turkey) 
Dunhui Xiao, Tongji University (China) 
Zhen Wang, Dalian University of Technology (China) 

 

vii

Proc. of SPIE Vol. 12725  1272501-7



Proc. of SPIE Vol. 12725  1272501-8


